
The Cornell Medical Index, a health questionnaire, has possibilities as an
epidemiologic tool. The author discusses the uses of the index, as well as
its limitations, and suggests modifications to enhance its usefulness.
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THE purpose of this paper is to review
the value of the Cornell Medical In-

dex1 (CMI) in epidemiological studies.
The CMI is a well-known health ques-
tionnaire which was originally de-
veloped in the United States as an aid
to the clinician. A number of studies
in the United States and Britain have
demonstrated its value for this purpose,
both as an aid to diagnosis2-5 and as a
screening procedure.6-9
The CMI comprises 195 simply

worded questions which are answered
"yes" or "no." Each "yes" response in-
dicates that the subject claims the cur-
rent or, in some instances, previous
presence of a stated symptom or dis-
order. Most of the questions relate to
symptoms, and a few to specific ill-
nesses, habits which may be associated
with ill-health, and the presence of ill-
ness in other family members. The
questionnaire includes 51 questions deal-
ing with mood and feeling patterns. The
detailed structure is: section A, eyes
and ears (9 questions); B, respiratory
system (18); C, cardiovascular system
(13); D, digestive tract (23) ; E, mus-
culoskeletal system (8); F, skin (7); G,
nervous system (18); H, genitourinary
system (11) ; I, fatigability (7) ; J,
frequency of illness (9) ; K, miscel-
laneous diseases (15); L, habits (6);
M, inadequacy (12); N, depression

(6); 0, anxiety (9); P, sensitivity (6);
Q, anger (9); and R, tension (9). Dif-
ferent forms of the CMI are used for
men and women, identical except for
six questions in the genitourinary sec-
tion. The questionnaire can be self-ad-
ministered. It is usually completed in
10-30 minutes.

In clinical use, the responses are sup-
plemented by a detailed story of the pa-
tient's complaints and an oral elucida-
tion of the positive responses. There is
close correspondence between responses
to the questionnaire, and data given to
physicians on oral interview.2
The attractiveness of the CMI for use

in epidemiological studies lies not only
in its ease of administration (both be-
cause it is a paper-and-pencil test and
because of the nonthreatening nature
of its contents8), but also in its sub-
sidiary value in the clinical care of the
respondent.

Validity as an Indicator of Health

A number of studies have demon-
strated the validity of the CMI as an
indicator of health status, using differ-
ent methods of handling the responses
and various dimensions of health. It
has been shown that by a clinical ap-
praisal of the responses, that is, by a
review of the number and distribution
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and, in particular, the identity of the
questions answered positively, physi-
cians can identify almost all (94 per
cent) of the diagnostic categories in
which disease was found on hospital in-
vestigation, and can often infer (in 87
per cent of these areas) what specific
medical conditions are present.3 This
method is also of high validity as an
indicator of the presence and severity
of emotional disturbance.4 Unfortu-
nately, in the words of the authors of
the CMI, "No rules can be given . . .
on the method of interpreting the pa-
tient's complaints in the Cornell Med-
ical Index. Diagnostic interpretations
of medical data must be based upon
the physician's own training, knowledge,
experiences, and insight."3

This suggests a need for special pre-
cautions to minimize judgmental bias,
such as those used in the Midtown Man-
hattan Study where mental health rat-
ings were based upon two independent
appraisals of the interview data.10 How-
ever, such a method, useful though it
may be in a single study, is clearly not
sufficiently objective for more wide-
spread epidemiological use, if com-
parable data are to be assured. For epi-
demiological purposes, less subjective
methods of appraising CMI data are to
be preferred. A number of such meth-
ods have been used in relation both to
specific diseases, and to general emo-
tional health and other less specific
health dimensions.

Specific Diseases

Objectively interpreted, the CMI ap-
pears to be of very limited value as an
indicator of the presence of specific dis-
eases. Two possible methods of interpre-
tation require consideration. First, the
CMI includes a number of questions
which refer to named disorders, such
as "Do you suffer from asthma?" and
"Has a doctor ever said you had stom-
ach ulcers?" Detailed studies of inter-
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view-based morbidity surveys have
shown that while the responses to such
questions concerning some diseases may
correspond fairly well with diagnoses
reported by the respondents' own physi-
cians, they are likely to bear little simi-
larity to the findings of thorough clin-
ical examinations; moreover, this dis-
similarity may vary considerably among
different population subgroups."1-'5

In the words of one study, "The mag-
nitude of the differences is in large
measure a reflection of the state of med-
ical diagnosis and patient-physician
communication in routine general med-
ical care. .-. . The variation of this
magnitude from one area to another,
and even within areas, can be assumed
to be extensive."''6 This consideration
apart, the CMI, which was not designed
as an independent index of the presence
of specific diseases, is clearly inferior
(in its lack, for example, of direct and
indirect recall questions) to question-
naires designed for this purpose.
An alternative possibility is to infer

the presence of specific disorders from
the occurrence of specific constellations
of responses, using the principle in-
corporated by Nash into his "logoscope,"
a slide-rule-like instrument which shows
which diseases are consistent with the
patient's pattern of signs and symp-
toms.17'18 Such a method, based upon
interview data alone, has been success-
fully used by Cobb and his associates
in devising an "Index of Rheumatoid
Arthritis" (comprising three questions)
which was found to be of high validity
when compared with diagnoses based
upon examination findings.'9'20
A trial of this method of interpre-

tation has been carried out in which
an electronic data-processing machine,
having "studied" the CMI responses
and diagnoses of 5,929 consecutive New
York Hospital outpatients and em-
pirically determined the responses char-
acteristic of various diagnoses, was then
fed the CMI data of a further 2,745
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THE CORNELL MEDICAL INDEX

patients and required to identify their
diseases.21 The machine made correct
diagnoses in no fewer than 45 per cent
of the male cases with the 60 most com-
mon diseases. However, this proportion
varied considerably for different dis-
orders. Although there were six diseases
of which at least 70 per cent of the
cases were correctly diagnosed, the suc-
cess rate was under 50 per cent for 25
of the 60 diseases, and under 20 per
cent for 14.
While these results offer hope for the

further development of such a technic
they suggest that the CMI-which was
not designed for this particular use-
does not supply adequate data for the
purpose, except possibly in respect to a
few diseases. It would appear that the
CMI, in its present form, is not of great
value as a tool in studying the occur-
rence of specific diseases in popula-
tions.

Emotional Health

A number of scores based upon the
CMI have been used as indicators of
the presence and degree of emotional
ill-health. These scores are, for the
most part, crude tallies of the number
of positive responses to the question-
naire as a whole or to selected parts of
it. (Other scores, based upon the num-
ber of questions not answered, those an-
swered both "yes" and "no," and those
to which the respondent added com-
ments, have been proposed,4 but have
been found less satisfactory.8,22) In
tallies of this kind, equal weight is
given to the various questions included
-a procedure which is not necessarily
justified. However, the design of other
and possibly superior scaling methods
would require more detailed studies of
the responses to various CMI questions
and their interrelationships than have
been published.
The total number of positive re-

sponses to the CMI has been empirically

shown to be a useful indicator of emo-
tional health. The greater the degree
of emotional disturbance in a group,
the higher this "total score" tends to
be.4,8'9'23 Typical findings are presented
in Table 1 in which a "cutting point"
of 30 positive responses is used. As
these findings indicate, the specificity
of a total CMI score of this magnitude,
as an index of emotional disturbance,
is fairly high, ranging from 74 per cent
to 100 per cent in various studies (88-
100 per cent when estimated on the
basis of the findings among ostensibly
healthy men, and 74-88 per cent on those
among patients with no apparent psychi-
atric disorder). The actual specificity
is probably higher than the lowest of
these estimates, as these so-called "nor-
mal" groups may include a proportion
of emotionally disturbed persons. The
sensitivity of such a CMI score is lower,
estimates ranging from 40 per cent to
79 per cent, depending upon the degree
of emotional disturbance. This relatively
low sensitivity is not surprising, as some
emotionally disturbed persons give only
a few, although possibly clinically sig-
nificant, positive responses.4 One report
states that it is a frequent experience
for psychiatric patients "who will ad-
mit to a plethora of complaints in a
personal interview . . - to deny all on
the CMI."22

Corresponding findings for a critical
scoring level of 50 yield higher esti-
mates of specificity (91-100 per cent),
but lower estimates of sensitivity (36-62
per cent).482324 Conversely, when the
cutting point is reduced to 20, the spec-
ificity drops to 58-96 per cent, but
the sensitivity increases to 62-90 per
cent.48'23-25 A critical scoring level of
30 appears to give the best over-all dis-
crimination.8'26 Similar findings for
women (cutting point 30) yield speci-
ficity estimates of 70-96 per cent and
sensitivity estimates of 57-86 per
cent.4"24-26

Other studies support the value of
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Table 1-CMI scores of various groups of
men: percentage with total scores of 30
or over

Group Percentage

A. Ostensibly Healthy Persons
Job applicants, cigarette factory,
New York (205)24 0

New employees, New York
Hospital (152)4 3

University entrants, Jerusalem
(559)25 5

Ostensibly healthy men, New
York City (282)4 10

Army inductees, New York City
(2,176)23 12

B. Patients (Nonpsychiatric)
Patients not diagnosed as neurotic,
London general practice (67)26 12

Medical and surgical outpatients
not diagnosed as emotionally
disturbed, New York (1924)4 20*

Veterans admitted to general
hospital with no record of
psychological disturbance or
psychosomatic illness, Rhode
Island (43)8 26

C. Emotionally Disturbed Patients
Veterans admitted to general hos-

pital with notation of nervous-
ness or tension, or diagnosis of
a psychosomatic illness, Rhode
Island (38)8 40

Veterans admitted to medical or
surgical services with previous
diagnosis of psychiatric illness,
Rhode Island (25)8 48

Medical and surgical outpatients
with diagnosis of emotional dis-
turbance, New York (183)4 52

Men rejected from army service
on psychiatric grounds alone,
New York City (211)23 59

Patients with neurosis, London
general practice (19)26 68*

Psychiatric outpatients,
Nebraska (45)22 69

Veterans admitted to psychiatric
service, Rhode Island (34)8 76

Veterans treated in neuropsychi-
atric outpatient section,
Brooklyn (371)4 76

Psychiatric hospital outpatients,
London (28)27 79

the total score as an indicator of emo-
tional health status. A recent study of
adults in a London general practice
demonstrated a high correlation between
high scores and the presence of a clin-
ical record of psychological disorder.
It was concluded that "while a few
apparently nonneurotic individuals may
score above 16, none score above 30

.. a few neurotic patients, however,
score below 16."2s A relationship was
found, also, with poor marital adjust-
ment, especially in women.29
A New York study of army inductees

indicated that scores of 50 or over were
predictive of inadequacies in the first
four months of training, in terms of
days AWOL, convictions by courts-
martial, and discharges from military
service.23 In an Oregon study, the total
score was found to be highly correlated
with scores in the Taylor Manifest Anxi-
ety Scale, and significantly correlated
with scores on the Saslow Psychosomatic
Inventory. This applied both to medical
and to psychiatric patients.30

It is noteworthy that, as the findings
in Table 1 indicate, high total scores
appear to depend more upon the pres-
ence of emotional disturbance than on
the presence of disorders not associated
with emotional disturbance. This spe-
cific significance of the total score has
received support from a comparison of
a small group of veterans suffering from
chronic illnesses with a group of vet-
erans without chronic illnesses, matched
for their degree of psychiatric disorder
and for age; no significant difference
was found between the total scores of
the two groups.8

Further, a study of Indian women
and adolescent girls in South Africa re-
vealed a significant correlation between
the total score and the responses to four
selected CMI questions relating ex-
plicity to worry and nervousness.31
Such findings do not, of course, vitiate
the probability that the presence of
other disorders may have an etiological
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role in the production of emotional dis-
turbance.
An early report stated that the total

score was a better discriminator be-
tween "normal" and "neurotic" groups
than various other tallies derived from
the CMI.4 Other scores have, however,
been used. One such is the M-R score;
that is, the number of positive responses
to the 51 questions in those sections
of the CMI which deal with mood and
feeling patterns. This score tends, like
the total score, to be higher in non-
psychiatric patients than in ostensibly
healthy persons, and considerably higher
in psychiatric patients.9 A critical scor-
ing level of ten or above has been found
to yield the minimum amount of mis-
classification of normal persons and
psychiatric patients of both sexes,9,26
although a lower cutting point is more
sensitive as an index of milder degrees
of emotional disturbance.8 Other sec-
tional scores (those for sections A-L
and sections I-J), which are also re-
lated to the degree of emotional dis-
order, appear to offer no advantages
over the total score and M-R score.8
The authors of the CMI stated that

"if 'yesses' are scattered throughout the
four pages of the CMI the medical prob-
lem is likely to be diffuse, often includ-
ing an emotional disturbance."3 A meas-
ure of scatter has been used by Lawton
who counted the number of sections
A-L which had two or more "yes" re-
sponses.8 This "areas score" has the
drawback that it gives equal weight to
two positive answers in any section,
although the number of questions in
the several sections varies from 6 to 23.
It discriminated well, however, between
groups of veterans with different de-
grees of emotional illness.8 Similar
scores have been used in other
studies.22'32
Thus the CMI yields scores (in par-

ticular, the total score, the M-R score,
and the "areas score") which appear
to be useful indicators of emotional dis-

order. It indicates the degree of gen-
eral emotional disability, rather than
the presence of specific psychiatric dis-
orders (although it has been suggested
that it is a better discriminator of neu-
roses than of psychoses33 or personality
disorders) .28 "The CMI is an uncom-
monly good discriminator, as paper-and-
pencil tests go."9 Of particular signifi-
cance is the fact that this has been the
common finding of a number of sepa-
rate investigators, despite the lack of
unison on definitions or criteria of men-
tal health and illness, and the unreliabil-
ity of psychiatric diagnosis which beset
studies in psychiatric epidemiology.34

Somatic Health

As a corollary to the above findings,
the CMI appears to be of little value
as an indicator of the degree of gen-
eral somatic, as opposed to general emo-
tional, health. The total score is of
little use for this purpose; very little
difference was found between the total
scores of army inductees and those of
men rejected from military service on
physical grounds alone.23 The score for
sections A-L (i.e., excluding the ques-
tions dealing with mood and feeling
patterns) appears to be of no greater
value. Psychiatric patients tend to have
higher A-L scores than ostensibly healthy
persons9; further, a study of hospital
patients with pulmonary diseases re-
vealed a positive relationship between
their A-L scores and their scores on the
hypochondriasis scale of the Minnesota
Multiphasic Personality Inventory.33
Similarly, an Oregon study revealed
positive correlations between the scores
for sections A-K, and scores in the Tay-
lor Manifest Anxiety Scale and the Sas-
low Psychosomatic Inventory among
both medical and psychiatric patients.30

In a recent English study, those ques-
tions in sections A-L which were
thought likely to represent functional
disturbances (60 questions for men, and
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64 for women of the total 144 ques-
tions) were considered separately. There
was a clear positive relationship be-
tween the M-R score (mood and feeling
patterns) and the score for these "func-
tional somatic" questions; among men,
moreover, those with high M-R scores
and high "functional somatic" scores
also tended to have high scores for the
remaining "nonfunctional" questions in
sections A-L.29 The CMI thus does not
appear to provide a useful specific indi-
cation of the degree of somatic health.

General Health

The total CMI score has been found
to bear a relationship to various non-
specific measures of health or correlates
of health. New York army inductees
with scores of 50 or over had more
sick calls in the first four months of
their military training and spent more
days in hospital than those with lower
scores.23 Among workers in a New
York factory, there was a positive corre-
lation between the total score and the
number of absences from work.2' Among
residents of a New York home for the
aged, the total score bore a significant
relationship with ratings, based upon
careful medical evaluation, of over-all
functional capacity.65
Such findings suggest that the total

CMI score may be a valid indicator of
general over-all health status. It is not
unlikely that this is largely a reflection
of its association with the emotional
component of health. Without clearer
definitions and criteria of general global
health than are presently available, the
validity of the CMI in this respect is
difficult to test. However, preliminary
findings of a current study in Jeru-
salem indicate a high correlation be-
tween the CMI scores of a population
sample and appraisals of general health
made by physicians.

It is of interest to speculate on why
this particular instrument appears to

hold promise in this respect when, as
has been stated, "At present, the bulk
of the research evidence can be in-
terpreted as indicating that a clinical
assessment of general health and the re-
sponses to survey questions about health
are two only slightly correlated phe-
nomena."'14 The reason may lie in the
fact that the CMI is basically a meas-
ure of the subject's own perception of
his health. Individuals' self-ratings of
their health have considerable implica-
tions for their health behavior, emo-
tional state, and possibly even survival.86
The validity of the CMI as a measure
both of general health and of emotional
health may largely be an expression of
a two-way relationship between the self-
perception of health and the various
validation criteria used-of the influ-
ence of a person's health status on his
own perception of his health, and the
influence of the patient's subjective ap-
praisal on the physician's diagnosis.

Patterns of Complaint

Apart from their use as an indicator
of health status, the responses to the
CMI may be taken at their face value;
that is, the CMI may be used, within
the limitations of the questions it con-
tains, as a measure of the amount and
type of medical complaint in a popu-
lation. Such data may have both an-
thropological interest and significance
for the planning and provision of health
and medical care services.

Studies of complaint patterns may also
have more immediate epidemiological
relevance. A comparison of the CMI re-
sponses of university entrants in Chi-
cago7 and Jerusalem,25 for example, in-
dicates that the ratio of respiratory to
circulatory or digestive symptoms was
considerably higher in the Chicago
group. Such findings may suggest use-
ful lines for further inquiry. Such
comparisons of sectional scores may re-
quire, in view of the different number
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of questions in various sections, the
calculation of each respondent's mean
number of positive responses per item
in the sections compared.22 Symptom
patterns were specifically investigated
in a London study, in which, inter alia,
patterns of association were sought be-
tween the various "functional somatic"
symptoms and the responses to the CMI
sections concerning depression and an-
ger, respectively.29

Use in Comparative Studies
An obvious problem besets the use

of the CMI in comparative studies. As
an illustration, almost all investigators
have reported that women of all ages
have higher, often to a considerable de-
gree, total CMI scores than men. This
has been the finding in an urban popu-
lation sample in the United States,87 in
various groups of ostensibly healthy per-
sons and psychiatric and other patients
in the United States and Britain,* as
well as among both native and foreign-
born university entrants in Israel25 and
urban and rural Zulu population sam-
ples in South Africa.39 This sex differ-
ence is usually seen in all parts of the
CMI, and involves many questions other
than those six concerning genitouri-
nary symptoms which differ in the male
and female versions of the question-
naire.40

However, it cannot be inferred from
these findings that there is more emo-
tional disorder among women than there
is among men. Although the total CMI
score appears to be a valid measure of
emotional health in both sexes, it is not
necessarily of equal validity in each sex.
A report on a CMI study in a home
for the aged states that "the tendency
for women to report more bodily and
mood and feeling symptoms than the
men report is confirmed by physicians
at the institution, but they are unable
to attribute this tendency to differences

* See references 7, 9, 23, 24, 26, 28, 30, 38.

in physical and mental health."35 It has
been suggested that the difference may
be culturally determined, and that it
may be more acceptable for women in
the United States and Britain to com-
plain than it is for men.9'35'40 It is also
suggested that the questionnaire items
may have been selected with a bias to-
ward female symptoms and complaints.9

Facts adduced in support of the
former suggestion are the findings that
among New York hospital outpatients,
women more often than men claimed
to have specific diseases which were
not recognized on examination, and that
women more often than men complained
of a family history of specific disorders.
These claims often were associated with
the assertion that they themselves also
had these illnesses or symptoms.40 Such
findings are consistent with the conclu-
sion reached on the basis of a long-
term study of the illness experience of
comparable groups of men and women

in New York that "it seems very likely
that the higher incidence of illness re-

ported by the women, the greater
amount of disability that they experi-
enced and the greater number of visits
that they made to the doctor, were

largely the result of culturally de-
termined differences in the attitudes to-
ward what constitutes illness and what
creates an acceptable reason for dis-
ability in men and in women."41

Clearly, what is required is a com-

parison of the CMI responses of men

and women who are adjudged to have
similar degrees of emotional disorder.
Such a comparison might lead to the
conclusion that different critical scor-

ing levels should be used for men and
women; if a cutting point of 30 is used
for men, perhaps one of 40 should be
used for women.

It is possible that the M-R score is
less influenced by such cultural factors
than the total score. As the ratios shown
in Table 2 indicate, emotionally dis-
turbed men and women tend to differ

FEBRUARY. 1966 293



Table 2-CMI scores of various groups of men and women: percentage
with M-R scores of 10 or over

Percentage
Group Women Men Ratio

A. Ostensibly Healthy Persons
Employees in a London store (56, 48)9 25 8 3.1
University entrants, Chicago7
US residents, white (905, 1,935) 4.3 3.0 1.4
US residents, nonwhite (69, 98) 4.3 2.0 2.2
Foreign students (151, 365) 7.3 4.4 1.7

Adults in a London general practice (50, 50)28 46 18 2.6

B. Patients (Nonpsychiatric)
Medical outpatients, London (61, 34)9 36 15 2.4
Surgical outpatients, London (55, 26)9 41 16 2.6
Physical medicine outpatients, London (14, 10)9 43 40 1.1
Patients not diagnosed as neurotic, London general

practice (73, 67)26 30 12 2.5

C. Emotionally Disturbed Patients
Patients with neurosis, London general

practice (43, 19)26 63* 58* 1.1
Psychiatric outpatients, London (72, 46)9 77 67 1.1
Psychiatric outpatients, London (38, 28)27 82 68 1.2

Note: The percentages are based upon the denominator figures shown in parentheses. In each
instance, the first figure represents the number of women, and the second the number of men.

* Derived figure.

little in the proportion with an M-R
score of 10 or above; similar findings
have been reported among psychiatric
patients in Nebraska.22 This suggests
that this score may be preferable to the
total score for sex comparisons in the
United States and Britain. If this is so,
the relatively marked sex differences
found in most samples of nonpsychi-
atric patients and ostensibly healthy
persons may well indicate a real sex
difference in emotional health. Such a
conclusion would be consistent with the
findings of a number of surveys in these
countries. It may be added parenthet-
ically that the possibility that culturally
determined effects, such as those pre-
dicated above, may also influence physi-
cians in their diagnosis of emotional
health, is itself a subject for study.
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The use of the CMI in cross-cultural
studies presents similar but more acute
problems of comparative validity. A
questionnaire designed in one culture
for use in that culture is not necessarily
applicable in other settings. A ques-
tionnaire similar to the CMI was found
unusable among Okinawans; among
other reasons, it was considered that
"yes" responses indicated the extent not
of neurosis, but of courtesy.42 Not only
the responses to the questions, but also
(as numerous studies have shown43)
the form taken by psychiatric disorder
may differ from culture to culture.
Some of the difficulties in using the

CMI in cross-cultural research have
been reviewed by Chance in a report
on its application to a group of Alaskan
Eskimos.44 It was necessary to delete
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many questions which were not perti-
nent to or answerable by the Eskimos,
to substitute words which could not
easily be translated, and to modify
questions to fit local idioms and be-
havioral differences. Even with these
changes in content and terminology, it
was found that Eskimo cultural attitudes
to physical impairment, the expression
of anxiety, and the decision-making
process directly influenced the responses
to many of the questions. It was con-
cluded that Eskimo attitudes on these
topics were sufficiently different from
"North American" cultural attitudes to
invalidate the comparability of their
CMI responses. It was considered, how-
ever, that there was a sufficient degree
of conceptual equivalence in the ques-
tions dealing with physical symptoms
to warrant further study.
A recent review of the use of the

CMI in a Zulu population points out that
in a nonwestem culture with a highly
organized system of classifications of
disease and concepts of disease etiology,
the classification of CMI questions in
organ-systems or by disease areas may
seem to present symptoms in a meaning-
less or confusing context.39 To this may
be added the possibility that complaints
which are common and clinically mean-
ingful in such a culture may not be
covered by the CMI. It was considered
that the very high CMI scores found in
the Zulu samples, by comparison with
those reported in United States groups,
might at least partly reflect a cultural
bias. It is concluded that the CMI
"yields at best an extremely crude popu-
lation health profile," but that efforts
are justified at item-by-item refinement
of this and similar instruments and
their experimental use in a wider range
of cultures. It may be noted that the
CMI has been found a useful clinical
tool among Zulu patients.

It would appear that whatever the
validity of the CMI as a health measure
in various cultures, in its present form

it can be of little value in comparative
studies of the health status of widely
divergent cultures.
The problem of cultural variation is

probably most important, because least
obvious, in comparisons of subgroups of
a population sharing the same language
and a common general culture. Such
subgroups may have their own subcul-
tures, with implications for their CMI
responses; one example, the possible
influence of sex-specific cultural varia-
tion, has already been discussed. A study
of army inductees in New Jersey pro-
vides a useful further example.45 Among
these apparently healthy men who had
recently passed through pre-induction
and induction clinical examinations,
significantly higher CMI scores were
found among those of Italian or Jewish
ethnic origin than among those of Brit-
ish,' Irish, or German origin. It is sug-
gested that these findings probably re-
flected culturally induced differences in
the perception and reporting of symp-
toms; the presence of real differences in
the health of the various groups could,
however, not be entirely ruled out.

It is thus apparent that it may be
wrong to interpret group differences in
CMI responses as indicating health dif-
ferences without some indication that
the CMI is of comparable validity, or
ancillary evidence of group differences
in health. This applies not only to dif-
ferences in CMI responses between eth-
nic groups, such as those reported
among university students both in the
United States7 and in Israel,25 but also
to associations found with other varia-
bles which may have cultural connota-
tions, such as age,25-39-40 educational
level,45 and urban living.32,39

Application in Epidemiological Studies
The results which have been cited

suggest that the main value of the CMI
in epidemiological studies is as an indi-
cator of the presence and degree of
emotional disorder. In a recent review,
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Blum has drawn attention to the prob-
lems of case identification in psychi-
atric epidemiology, high-lighting the ab-
sence of agreed criteria and definitions
of mental disorder and the lack of diag-
nostic methods of proven reliability and
validity.34 Under these circumstances, it
is difficult to evaluate the CMI in com-
parison with other tools which may be
used for this purpose. It is at least
arguable that in the United States and
Britain the CMI is at present about as
useful as any other simple method. Else-
where, validity studies should precede
such use of the questionnaire. The CMI
may also be of use as an indicator of
general over-all health; this may be
secondary to the association with emo-
tional health.
The CMI has been used as an indi-

cator of emotional disorder both in
epidemiological studies of emotional ill-
health and in studies of the role of
emotional disturbances in the epidemi-
ology of other disorders. It has been
used in investigations of the prevalence
of psychiatric illness (where its pos-
sible role as the screening phase of a
double-sampling procedure has not been
sufficiently explored), and in inquiries
into the role of various factors in the
epidemiology of emotional disorder. A
London study has used the CMI in an
exploration of associations between neu-
rosis and childhood experiences, mari-
tal relationships, social class, and other
variables.28'29-46'47'49 The CMI has been
used in studies of the influence of famil-
ial factors on emotional disorders; a
parallelism has been demonstrated in
the CMI responses of husbands and
wives28 and of mothers and daughters,31
and evidence found of the influence of
intergenerational culture conflict within
the family.48 It has also been used as a
measure of emotional health in studies
of such conditions as asthma,49 pul-
monary tuberculosis,50 hypertension,39
rheumatoid arthritis,51 and cigarette
addiction.52

In its present form, the CMI appears
to be of little value in cross-cultural
epidemiological studies, although it may
provide useful data on comparative pat-
terns of complaint. Even within a single
culture, the use of the CMI in compar-
ing the health of groups is not free of
problems. CMI responses should be used
as the sole evidence of group differences
in health only if there is some indica-
tion of comparable validity.

Modifications of the CMI may fur-
ther increase its usefulness. One pub-
lished modification, the Columbia Adult
Inventory,53 is designed for specific use
with older persons.35 It may be possible
to increase the value of the question-
naire by incorporating sets of questions,
such as Cobb's Index of Rheumatoid
Arthritis, with a proved validity as in-
dicators of specific disorders. Its valid-
ity as a measure of emotional or gen-
eral health might also be enhanced by
such changes as the omission of certain
questions with little apparent relevance
to the respondent's health status.

Summary

The Cornell Medical Index (CMI), a
health questionnaire originally designed
as an aid to the clinician, appears to
be of value as an epidemiological tool.
Numerous studies support its validity
as a measure of the presence and degree
of emotional ill-health. It is also of
possible use as an index of general over-
all health. It is of relatively little value
as an indicator of the presence of spe-
cific disorders, or of general somatic
health.

In its present form, the CMI is of
little value in cross-cultural health
studies, except as an indicator of pat-
terns of complaint. Its use in health
comparisons of groups within a single
culture requires some indication of
comparable validity in the groups com-
pared.
The CMI has been used as an indi-
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cator of emotional disorder both in epi-
demiological studies of emotional ill-
health and in studies of the role of emo-
tional disturbance in the epidemiology
of other disorders. Modifications of the
CMI may enhance its usefulness.

REFERENCES
1. Brodman, K.; Erdmann, A. J., Jr.; and Wolff, H. G.

Cornell Medical Index Health Questionnaire (manual).
New York, N. Y.: Cornell University Medical
College, 1956.

2. Brodman, K.; Erdmann, A. J., Jr.; Lorge, I.; and
Wolff, H. G. The Cornell Medical Index: An Adjunct
to Medical Interview. J.A.M.A. 140:530-534, 1949.

3. . The Cornell Medical Index-Health
Questionnaire: IL. As a Diagnostic Instrument. Ibid.
145:152-157, 1951.

4. Brodman, K.; Erdmann, A. J., Jr.; Lorge, I.;
Gershenson, C. P.; and Wolff, H. G. The Cornell
Medical Index-Health Questionnaire: III. The Evalua-
tion of Emotional Disturbances. J. Clin. Psychol.
8:119-124, 1952.

5. . The Cornell Medical Index-Health Ques.
tionnaire: IV. The Recognition of Emotional Dis-
turbances in a General Hospital. Ibid. 8:289-293,
1952.

6. Erdmann, A. J., Jr.; Brodman, K.; Lorge, I.; and
Wolff, H. G. The Cornell Medical Index-Health
Questionnaire: V. Outpatient Admitting Department
of a General Hospital. J.A.M.A. 149:550-551, 1952.

7. Herbolsheimer, H., and Ballard, B. L. Multiple
Screening in Evaluation of Entering College and
University Students. Ibid. 166:444-53, 1958.

8. Lawton, M. P. The Screening Value of the Cornell
Medical Index. J. Consulting Psychol. 23:352-356,
1959.

9. Culpan, R. H.; Davies, B. M.; and Oppenheim, A.
N. Incidence of Psychiatric Illness among Hospital
Out-patients: An Application of the Cornell Medical
Index. Brit. M. J. 1:855-857, 1960.

10. Srole, L.; Langner, T. S.; Michael, S. T.; Opler,
M. K.; and Rennie, T. A. C. Mental Health in the
Metropolis: The Midtown Manhattan Study. New
York, N. Y.: McGraw-Hill, 1962.

11. Trussell, R. E.; Elinson, J.; and Levin, M. L. Com.
parisons of Various Methods of Estimating the
Prevalence of Chronic Disease in a Community-
The Hunterdon County Study. A.J.P.H. 46:173-182,
1956.

12. Trussell, R. E., and Elinson, J. Chronic Illness in
a Rural Area: The Hunterdon Study. Cambridge,
Mass.: Harvard University Press, 1959.

13. Commission on Chronic Illneas. Chronic Illnes in a
Large City: The Baltimore Study. Cambridge, Mass.:
Harvard University Press, 1957.

14. Feldman, J. J. The Household Interview Survey as a
Technique for the Collection of Morbidity Data. J.
Chron. Dis. 11:535-557, 1960.

15. U. S. National Health Survey. Health Interview Re.
sponses Compared with Medical Records. Health
Statistics, Ser. D-5. Publ. No. 584-D5. Washington,
D. C.: USPHS, 1961.

16. Elinson, J., and Trussell, R. E. Some Factors Re.
lating to Degree of Correspondence for Diagnostic
Information as Obtained by Household Interviews and
Clinical Examinations. A.J.P.H. 47:311-321, 1957.

17. Nash, F. A. Diagnostic Reasoning and the Logoscope.
Lancet ii :1442-1446, 1960.

18. . The Application of Computers to Medi.
cal and Veterinary Science: Does Its Logical Struc-
ture Suit Medicine to Machine Assistance in Diag.
nosis? Proc. Roy. Soc. Med. 56:555-560, 1963.

19. Rubin, T.; Rosenbaum, J.; and Cobb, S. The Use

of Interview Data for the Detection of Associations
in Field Studies. J. Chron. Dis. 4:253-266, 1956.

20. Cobb, S.; Warren, J. E.; Merchant, W. R.; and
Thompson, D. J. An Estimate of the Prevalence of
Rheumatoid Arthritis. Ibid. 5:636-643, 1957.

21. Brodman, K.; van Woerkom, A. J.; Erdmann,
A. J., Jr.; and Goldstein, L. S. Interpretation of
Symptoms with a Data-Processing Machine. A.M.A.
Arch. Int. Med. 103:776-782, 1959.

22. Arnhoff, F. N.; Strough, L. C.; and Seymour, R. D.
The Cornell Medical Index in a Psychiatric Out.
patient Clinic. J. Clin. Psychol. 12:263-268, 1956.

23. Brodman, K.; Erdmann, A. J., Jr.; Lorge, I.;
Deutschberger, J.; and Wolff, H. G. The Cornell
Medical Index-Health Questionnaire: VII. The Pre.
diction of Psychosomatic and Psychiatric Disabilities
in Army Training. Am. J. Psychiat. 111:37-40, 1954.

24. Erdmann, A. J., Jr.; Brodman, K.; Deutschberger,
J.; and Wolff, H. G. Health Questionnaire Use in an
Industrial Medical Department. Indust. Med. Surg.
22:355-357, 1953.

25. Kark, E.; Zaslany, A.; and Ward, B. The Health
of Undergraduate Students on Entry to the Hebrew
University in Jerusalem. Israel M. J. 22:147-155,
1963.

26. Brown, A. C., and Fry, J. The Cornell Medical Index
Health Questionnaire in the Identification of Neurotic
Patients in General Practice. J. Psychosom. Res. 6:
185-190, 1962.

27. Brown, A. C., and Oppenheim, A. N. Data cited by
Brown and Fry.26

28. Ryle, A., and Hamilton, M. Neurosis in Fifty Mar-
ried Couples: Assessed from General Practice Rec.
ords, Interviews by a Psychiatric Social Worker and
the Use of the Cornell Medical Index. J. Ment. Sc.
108-:265-273, 1962.

29. Hamilton, M.; Pond, D. A.; and Ryle, A. Relation
of C.M.I. Responses to Some Social and Psychological
Factors. J. Psychosom. Res. 6:157-165, 1962.

30. Matarazo, R. G., and J. D.; and Saslow, G. The
Relationship Between Medical and Psychiatric Symp-
toms. J. Abnorm. & Social Psychol. 62:55-61, 1961.

31. Abramson, J. H. The Complaints of Mothers and
Their Daughters. South African M. J. 34:681-683,
1960.

32. Cassel, J., and Tyroler, H. A. Epidemiological Studies
of Culture Change: I. Health Status and Recency of
Industrialization. Arch. Environ. Health 3:25-33, 1961.

33. Tolman, R. Discussion. Am. J. Psychiat. 111:40, 1954.
34. Blum, R. H. Case Identification in Psychiatric Epi.

demiology: Methods and Problems. Milbank Mem.
Fund Quart. 40:253-288, 1962.

35. Steinhardt, R. W.; Zeman, F. D.; Tuckman, J.;
and Lorge, I. Appraisal of Physical and Mental
Health of the Elderly: Use of Cornell Medical Index.
and Supplementary Health Questionnaire. J.A.M.A.
151:378-382, 1953.

36. Suchman, E. A.; Phillips, B. S.; and Streib, G. F. An
Analysis of the Validity of Health Questionnaires.
Social Forces 36:223, 1958.

37. Lorge, I. Cited by Tuckman, J., et al.88
38. Tuckman, J.; Lorge, I.; Steinhardt, R. W.; and

Zeman, F. D. Somatic and Psychological Complaints
of Older People In Institutions and at Home. Geri-
atrics 8:274-279, 1953.

39. Scotch, N. A., and Geiger, H. J. An Index of
Symptom and Disease in Zulu Culture. Human Organ-
ization 22:304-311, 1963-1964.

40. Brodman, K.; Erdmann, A. J., Jr.; Lorge, I.; and
Wolff, H. G. The Cornell Medical Index-Health Ques-
tionnaire: VI. The Relation of Patients' Complaints
to Age, Sex, Race, and Education. J. Gerontol. 8:
339-342, 1953.

41. Hinkle, L. E., Jr.; Redmont, R.; Plummer, N.; and
Wolff, H. G. An Examination of the Relation Between
Symptoms, Disability, and Serious Illness, in Two

FEBRUARY. 1966 297



Homogeneous Groups of Men and Women. A.J.P.H.
50:1327-1336, 1960.

42. Laufer, L. G. Cultural Problems Encountered in Use
of the Cornell Index Among Okinawan Natives. Am.
J. Psychiat. 109:861-864, 1953.

43. Opler, M. K., Editor. Culture and Mental Health:
Cross-cultural Studies. New York, N. Y.: Macmillan,
1959.

44. Chance, N. A. Conceptual and Methodological Prob-
lems in Cross-cultural Health Research. A.J.P.H. 52:
410-417, 1962.

45. Croog, S. H. Ethnic Origins, Educational Level, and
Responses to a Health Questionnaire. Human Organ.
ization 20:6569, 1961.

46. Pond, D. A.; Ryle, A.; and Hamilton, M. Social
Factors and Neurosis in a Working-class Population.
Brit. J. Psychiat. 109:587-591, 1963.

47. . Marriage and Neurosis in a Working.
class Population. Ibid. 109:592-598, 1963.

48. Abramson, J. H. Observations on the Health of

Adolescent Girls in Relation to Cultural Change.
Psychosom. Med. 23:156-165, 1961.

49. Leigh, D., and Marley, E. A Psychiatric Assessment
of Adult Asthmatics: A Statistical Study. J. Psyr
chosom. Res. 1:128-136, 1956.

50. Hawkins, N. G.; Davies, R.; and Holmes, T. H.
Evidence of Psychosocial Factors In the Development
of Pulmonary Tuherculosis. Am. Rev. Tuherc. &
Pulmon. Dis. 75:768-780, 1957.

51. Ahramson, J. H.; Adler, E.; Ben Hador, S.; Elkan,
Z.; Gahriel, K. R.; and Wahl, M. Studying the
Epidemiology of Rheumatoid Arthritis in Israel:
Methodological Considerations. Arthritis and Rheuma-
tism 7:153-159, 1964.

52. Ryle, A. Smoking and Health. Brit. M. J. i :1344,
1962.

53. Lorge, I.; Tuckman, J.; and Zeman, F. D. Columbia
Adult Health Inventory. New York, N. Y.: Institute
of Psychological Research, Teachers College, Colum-
bia University, 1953.

Dr. Abramson is associate professor of social medicine, Hadassah University
Hospital and Hebrew University Hadassah Medical School, Jerusalem, Israel.

(This paper was submitted for publication in May, 1964.)

1966 AOAC Harvey W. Wiley Award

Nominations for the tenth annual Harvey W. Wiley Award presented by the
Association of Official Analytical Chemists are now being accepted. The purpose of
the award, which consists of a purse of $750, is to recognize an outstanding scien-
tist or scientific team for contributions and achievements in analytical methodology
of interest to agricultural and public health scientists. Nominees need not be
members of the AOAC.

The award was established in 1956 in honor of the father of the first Pure Food
and Drug Law who was also one of the founders of the association, known until
1965 as the Association of Official Agricultural Chemists. For nomination forms
write: Luther G. Ensminger, Assistant Secretary, Association of Official Analytical
Chemists, Box 540, Benjamin Franklin Station, Washington, D. C. 20044. Nomina-
tions must be received by April 1, 1966.
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